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INTRODUCTION 
Meadow vole, Microtus pennsyluanicus, is the most 
common field rodent found in Ontario and causes ex-
tensive damage to orchards and hardwood plantations 
(Radvanyi 1974a, 1974b). The damage is usually most 
serious when their normal food supply is limited, espe-
cially under deep snow cover during winter when 
occasionally voles breed (Brooks et al. 1976). The 
Ontario Ministry of Agriculture and Food (Ells and 
Hikichi 1979) suggests that damage to the orchards 
can be prevented by mowing the sods regularly, clean-
ing up trash from bases offences, keeping the ground 
clean around tree base, use of pitfalls, and especially 
protecting the young trees by galvanized wire mesh 
tree guards . Poisoned baits containing zinc phosphide, 
diphacinone, or chlorophacinone are commercially 
available . In the fall, before the ground is covered 
with snow, it is recommended to lightly distribute the 
bait just inside the drip line of the tree, or in bait 
stations, or in a line along each side of the tree row . 
The bait may be distributed with a fertilizer or seed 
spreader . In problem orchards and where mice move 
in from adjacent fields or woods, repeated application 
of bait is necessary . Moist conditions will determine 
the choice and effectiveness of bait formulations. 
Under such conditions, especially under a deep winter 
snow cover, limiting control to the fall would be inef-
fective unless the voles were completely eliminated 
and there is no reinvasion. Therefore, the extended 
winter season and the possibility of winter breeding 
produce a major problem in vole control in Ontario 
(Brooks and Schwarzkopf 1981 ). 
During 1971-72, studies were carried out in southern 
Ontario to determine if the meadow vole population 
could be controlled successfully by broadcasting anti-
coagulant poisoned grain. This control method was 
effective only temporarily and rapid re invasion and 
the high rc:te of reproduction brought the population 
back to higher levels. In 1973, poisoned bait stations 
were placed and found very effective in providing an 
inexpensive long-term rodent control (Radvanyi 
1974a). These findings were again reported when the 
poisoned bait feeder stations reduced tree girdling 
damage from 50 percent to 1-2 percent (Radvanyi 
1980). The advantages of this type of feeder were 
described in detail by Radvanyi (1974a). 
This study is being carried out to evaluate the 
effectiveness of the Radvanyi type poisoned bait feeder 
stations for a long-term meadow vole control in 
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Ontario apple orchards and also to evaluate some of 
the acute anticoagulants as compared to the conven-
tional broadcast application of 2% zinc phosphide 
treated cracked corn in the fall. 
METHODS AND MATERIALS 
Four heavily vole infested apple orchards were 
selected. The inverted 'T' type bait stations were 
constructed by using a schedule 20 ABS plumbing pipe 
of 4 cm diameter, an ABS vent tee, and an ABS test 
cap for covering the bait station. The bait station 
measured 60 cm high and the two outer sides meas-
ured 30 cm each. The outer ends were cut at a 45° 
angle to give a canopy effect. The caps were sprayed 
with a fluorescent orange paint for ease in locating the 
stations. The bait stations were placed at a rate of 
25/hectare and held by a plastic tie to a 2.5 cm wide 
wooden peg driven about 30 cm deep into the ground. 
A large wide-mouth plastic funnel was used to fill the 
stations . The bait stations were placed in such a 
fashion that they do not interfere with other orchard 
operations. An experimental plot consisted at least of 
60 trees in 6 rows 10 trees long, and the middle 5 trees 
in the centre 2 rows are used for data collection pur-
poses. The area of plots varied from location to loca-
tion according to the tree spacing, which ranged from 5 
m to 10 m. There are 4-5 rodenticide treatments at 
each location with 3 replications in a randomized block 
design . The following rodenticides are being evalu-
ated in the bait stations : (i) Bromadiolone, 0.005%, in 
oat groats; (ii) Brodifacoum, 0.001 %, in pellets, (Volid 
from ICI America) ; (iii) Chlorophacinone, 0.005%, in 
oat groats; (iv) Encapsulated Zinc Phosphide 2%, in oat 
groats (Hooker Chemicals); and the Waxed Mouse Bait 
2, the conventionally used product containing 2% zinc 
phosphide in cracked corn . The control treatment con-
sisted of the conventional broadcast application of the 
Waxed Mouse Bait 2 at a rate of 15 kg/ha. The amount 
of bait per station varied from 500 to 800 gm depend-
ing upon the formulation . The vole population in the 
experimental plots was estimated by live trapping for 
5 consecutive days before installing bait stations in 
fall 1981, in spring and fall of 1982, an d in spring of 
1983. A modified Sherman type live trap was used 
(Radvanyi 1978) with a bait consisting of rolled oats, 
walnuts, raisins, ground beef, peanut butter, and com 
syrup . The trap was also provided with a ball of cotton 
and a slice of apple . Ten traps were used in each plot . 
Trapped animals were marked by toe clipping and 
released . Bait stations were monitored at regular 
intervals and refilled when necessary to maintain the 
bait supply. Vole damage was assessed by recording 
number of trees girdled in spring 1982 and 1983. 
RESULTS AND DISCUSSION 
Numbers of meadow voles per plot estimated by the 
Schnabel Index for fall 1981, spring and fall 1982, and 
spring 1983 are presented in Table 1 for Orono, in 
Table 2 for Norval, and in Table 3 for Milton locations. 
No meadow voles were captured at Belwood, the fourth 
location . These tables show that the vole population 
declined greatly from fall 1981 to fall 1982 and no 
voles were captured in spring 1983. The number of 
voles per plot was significantly more in the zinc 
phosphide broadcast treatment as compared to the 
other rodenticides in the bait stations at Orono in fall, 
1982 (Table 1 ). No similar differences were observed 
at any other locations (Tables 2 and 3). 
TABLE 1. Number of Microtus pennsylvanicus per plot at 
Orono, Ontario . 
Treatments % Fall Spring 
Fall•• Spring 
a.i. 1981 1982 1982 1983 
1. Zinc Phosphide" 2 67 0 l a 0 
2. EncapsulatedZP 2 51 0 0 b 0 
3. Brodifacoum 0.001 40 l 0.3 b 0 
4. Bromadiolone 0.005 36 0 0.3 b 0 
5. Chlorophacinone 0.005 57 0 b 0 
• Broadcast application in the fall only. ••Numbers not followed by 
the same letter are significantly different at 5% level according to 
DMRtest. 
TABLE 2. Number of Microtus pennsylvanicus per plot at 
:'1/orval, Ontario. 
Treatments % Fall Spring Fall•• Spring 
a.i . 1981 1982 1982 
1. Zinc Phosphide" 2 26 3 0.7 a 
2. Zinc Phosphide 2 83 0 0.3 b 
3. Brodifacoum 0.001 76 1.3 0 b 
4. Bromadiolone 0.005 80 0 0 b 
5. Chlorophacinone 0.005 69 0 0 b 
See notes to table 1. 








Treatments % Fall Spring 
Fall .. Spring 
a.i . 1981 1982 1982 1983 
1. Zinc Phosphide" 2 52 0.6 16 a 
2. Zinc Phosphide 2 36 1.0 6 b 
3. Encapsulated ZP 2 50 0.6 5 b 
4. Bromadiolone 0.005 28 0 10 b 
See notes to table l. 
Damage by the meadow voles was recorded as the 





data is presented in Table 4 . Plots with the rodenticide 
in bait stations suffered significantly less tree girdling 
in most situations . However, no such significant 
difference was found at the location in Milton. At 
Orono, the broadcast application of zinc phosphide was 
only significantly different than brodifacoum, in the 
bait stations. Although live trappings did not catch 
meadow voles at Belwood location, trees in the 
experimental plots showed girdling which was 
significantly more in the zinc phosphide broadcast 
treatment as compared to all other rodenticides in the 
bait stations . Trees were not girdled by meadow voles 
during the 1982-83 winter season. 




Orono Norval Milton Belwood 
1. Zinc Phosphide" 14.4 b 81.4 b 3.5 a 12.6 a 
2. Zinc Phosphide 26.1 b 2.3 a 5.9 b 
3. EncapsulatedZP 7.2 ab 1.5 a 
4. Brodifacoum 3.4 a 20.0 b 3.4 b 
5. B romadiolone 10.9 ab 23.3 b 1.7 a 4.2 b 
6. Chlorophacin.one 8.9 b 21.7 b 5.9 b 
See notes to table 1. 
This 3-year study is now in its final phase and 
conclusions will be drawn after the 1983-84 winter 
season. The 1982-83 winter in Ontario was an 
exceptionally mild winter for the past many years and 
its effects may be reflected by 'reduction in vole 
activity and subsequently no tree damage' . 
At this time, apple growers in Ontario have shown 
some interest in this method of vole control and 
several growers are currently using the commercially 
available bait stations in parts of their orchards . 
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